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PROBLEM TO BE SOLVED: To permit the influence of 
feed-through noise to be min. and to improve the 
arithmetic precision of an integrating equipment, etc., 
and the converting precision of an A/D converter by 
setting the timing of the control clock of a switches so 
as to permit feed-through noise not to give difference 
to the arithmetic result of an operation amplifier. 

SOLUTION: When the switches are turned off in order of 
SW4-*SW1, a node N2 becomes floating and, then, the 
switch SW1 is turned off so that feed- through noise 
generated by the switch SW1 is not stored in sampling 
capacitance C1. When the switches are turned on in 
order of SW3-»SW2, the potential of the node N2 is the 
same as that of the node N3 before turning on the switch 
SW2 so that feed-through noise generated at the time of 
turning on SW3 is fixed regardless of the charging 
voltage of sampling capacitance C1 and the variation of 
integrating precision owing to feed-through noise is 
prevented. Therefore, the influence of voltage 
dependence in feed-through noise which is generated in 
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7^ yf- F^-w^im&fcfc^-c yy-fv y>m\z 

mmz>74 v+my-iv ymmimzw^m 
mmmmizt^TyzfnfcWdimmxj 

ft. 

miz. x^Ty^vRmjim-m^ vttwfcL 

©7.-fy^tiu P**>*;i/3!MOSFETi:Nf-*> 
^;i/MMO S F E T htCcfc y H^StlfeCMO S 74 *j 

mm. 5 ] ±M7^ v^fDvm^ u*jt «, sm^ & 

ztzqmttmmi kib^©*-* 
*iaB. 

Qtfitxm^tom.* t oT±iB7^-n ywmizfc 
mm#*L munis mmz. m^mtt-m 

tlTV^itSrmfc-rSA-SHA/DgQJIS. 
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FET#*>, ^71^$ ^ ^(C^©y- h£7- 
[0 0 0 3] ffcfc. 7.4 yf-K*^S/*EBMfcMV^fe 

;»##§£;i5tt6 7Y- FTJi/- y w tx «t sggKzXSJ* 

KKLTtt. #^¥6-9 1 4 1 9-t^C^$tlS% 

io <z>#fe-5„ z.<nffl88mt> WBktMryT'Vy'fVMfr 

yf Qm) £#JtLT, 7J-F7)\;-J4XWM<D 

■ [0 0 0 4] 

ffilCli 2 offi^S. IHC 7 Y - Ftji/- y 

-eC^yfMOSFETOV-^ KW>^ 
iZfrfrZWZiZ J: o T A £ S «W4 V ^ Wtt 

[000 5] x>fy*K*-w^>*III»&M^T8ilWt 

Kcfft^aKMB^A/Daaftss^-rsK:^ 7^ - 

K7;i/- y X(Z)^$:Mm-r5z:^tt^RiiiT'fes 0 
XftT.4 y?imv>WBz& ^T, «K)«eftfc 

30 ia»-e«4-r s 7 ^ - K7;b- y >f xtc «t hwm:&b 
mzwxz>z.hftT'%z>o 

[0 0 0 6] Z(bmW<DU&tt& 74- K7;i/-y-fX 

mm^^zzinz&z, - 

[0007] r©^!©iWB&e>tftc-e©e^©Btti: 

friiWt>MZt£Z>X*%>h7. 
[0008] 

40 mmzffi&t&tz&cD^m tmrnzm^tsfctb 

tC4 7 -f - K7JI/- 7 X#^7>^«S 
\ZW&*$7\t£^&t>\Z7.4v?<0W®VUy>7OZ4 
$y>fZ&&tZ>&7lZLtz*)<DX'%>2>. 
[0 0 0 9] Men A^I-tS:S¥me (7^0 
?^>K) ICMLT1J->7*'J >7*U ^fflJSSS:*^ 
7>^&fflv^TSK>-rsiE««^!^>f yf - F^-vAi/ 
50 ^PIS&(7)^. ^>7 , U>^tW^TKplCli, Ti-O^ 
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v^y Kfli©>u v^w^t^tdmzKti^m^ 
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[ooii] ±fEbfc#©c«fc*u£ 7-f - Kx;i/- J 

[0 0 12] 20 
f-n ^WA*3ftS AA3S?- 1 N £ J - KN 1 ®ffl 

\am^ntc7,4 sw 1 j-witmm®. 

£ LX<DT±Uifif^y KAGNDfc©raiCgSKS*ifc 
7N-fy^SW2£, ;f<7>7AMP^ HrKTyfPi 
MP<D&&X?&fr (-SIS?-) i: ^ - KN 2 fcaiHIK* 
Wanfe^-f 7fSW3L ^-KN2fcAGND4:© 

H£85BsS*ife:*-f >^fsw4 & ±m; - kn i t n 30 
y^AtAP^mt/m-tswd^ (-as?) torn 

[0 0 13] *fc, ±fB#7^y^SWl~SW4te, 
-tft-ftlNf-* >^;i/MO S F E T t P^-V >*;i/MO 
S F E Tt/)Wiii«$^CMO S *W yf- T'^fig 
S4VCa3»A #^'yfO^7©M0SFETH ^0 

hsf^a*ffl®«w^ o y >? j^ttDStia z t -era 

[00 14] -r**)^ ±KX-fyf-SWHi. N^-V 40 
>*^®MO S F E T Q 1 1 £ Pf-V >*;i/MMO S 
FET Ql 2tT>m&ZftXm, 
?-tC&t@0§<» Oy?022il/022 *<ffl6ns*i& 

^SW2tjU N^-Y>^;i/SMOSFET Q21£P 
f-V>*^aMOSFET Q2 2£Tfl6£;£iVCfc 
»J, #*-£0tf- b^lC^<D$!P?Dy? * 1 2 
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;b§EMOSFET Q3 1 i:Pf"V>*;i/§gMOSFE 
T Q3 2ilT*^$tlTeU. #4 h«K?4C 

It N^>WSMOSFET Q4 1ilPf-V>* 
;HEMOSFET Q4 2 fcTM*&£*lTfc»J, 
CM*- h^Kj^©*fW* □ V V 0 2 1 £/ 4> 2 1 # 

±mmvnvv/<t> 1 1, /* 1 2, /* 2 1, /* 
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> i^HfSJT l cKiM^ P v Z <t> 2 l , 022 2>V W u 
^c;k 0ii, 0 l 2#n?w<Mc$tiT, 

SW1-SW4H 02 (a) {C^1"J:-5ft^!StCSn 
IlltCtoT, -9->^'J>y^*Cl^A^?-I 

Nfcr-*-n^9>KAGNDi:©iaK:ggKS*iT, ^ 
<D£ZAJjt%?- 1 N^cAA$4^TV^^^f #®«{atCfSi; 

[0017] « fe, SKtfBBT 2 cplitJ^^ D >y ^ 0 1 
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C 1^7^-D^^>KAGNDi:^7>^AMP© 
S^AA^ilOr^C^atlT, -9->^U>^ftC 

*7>?lci*tt$MWfciWfcto*is. 

[0018] 01 ©iE^^^EIg&tt, AA^-f- 1 N# 

&A*sn*fi^©«fifc iot y - kn i ©m&&^ 
m-rsA\ y-KN2n stcsmmE (r-i-u ? ? ? 

y KAGND) hllim&TfeSo a#!SHItc*-fy^cD 
* (ctt, y - KN 3 \zv 4 - Kx;b- J A Xiz «k 

T'&yUy^SWl, SW4©?t-7^-f $>^*fe«fct>*^ 
>fyf-SW2, SW3©^->^-f 5>^fiHi:^5>o 
[00 1 9] T.-fy^SWl, SW4 ~&3ry$ : &Wfe 

-f >v^SW4^SWi®MMtc^-7tSi:, 5fe-fy-KN 

■TS0T% -b->7°U>^SCltC7.-Y »;fSWlT» 
*Lfc7-f-K^;i/-/>rXtt^iatl*V^ j^tC, 7x 
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mmazimzftT^ztmx'Zj v9 s w 1 my 

Zn&tzfr 7-f y^SWlT'^b/^^-KTJl/- 

j a xm-y-tv y vmc i \zw%. e>tiT b t 

[0 0 2 0] Lfr&ZZOl'gMPmts 05 (e) , 
(f) \Zmt&0\Z, »D7^*2 20MM;V 
frbuv v^)^aM\t-t>\ ft!$¥7 □ V 7 <t> 2 1 ©7 W 
wow bav b^;^©^ b ± y & a t J: 

sw4-swiojiJc^7Stu vyf»y&&kci 
izmv^swi -eaft bfc 7 ■< - K7.;i/- y w xtm 
mzftte^&oiztez. 

[002 1] MW? O y * ♦ 2 

2 ©0 7 bK;i/fr £>A>f l/^^c^fbti, W&V n >y 

# 0 2 i ©a 7 b^;i/^&/N^f u^wvoigfbJ: y % a 
te»jins«ke>fcs*iTv^. ^-yf sw 
4-*swioiW(c>r>-r-5J:-3{c$tiT^5* ,: , 

©7 ^ - K*;i/- y s^mt&K fet, 3© 
ft Wf £ d«^#2 2 w^w i//<;i//\©^{b 

7 l/'tyWsffl&ffcfcftWI? a >y £ <*> 2 1 ± y A t 
fflWnX^XB. < , ftMl^ 0*^*22 ttftflW* □ <y 

* * 2 1 s^kca t mmzzv&mx'Bf&tzz. 

[0 0 2 2] ^yfSW2, SW3##>1-£ 

tf>7"U>y-»3b»©i:£Kj&i5. ^©P£ 
IC, y^SW3-»SW2©JG£tf>1"5i:, *-fy 
5 1 SW2©^->|fitty-KN2i;N3«|Siafi!; 
y^9>K) "e&Sfcfe. SW3©*:/©|gac$8£1-S 
7 -f - kt.;i/- y w Xiif>7''J > y^ftc i ©?c*m 

W 3 ©]f (C^-rs y - FN 1 ©ffi#» (A#S 

m^f^y FWSL^nmt) m-y-fv y&8kc i 

*-ftLTJ-YN2\Ztfib^tcffi,Z. 7x-f-/^SW3lC 
J:oTy-KN2fcN3A«g«ES*lS. *©fc#>. y*- 
KN 2tt-9->7°U >y$*ifcAy^&KjSbfcSEEi:& 
y, y"-KN2£N3^S&£&£&vvDT-7.-^yf- 
SW3©^->^cmi±fe#'l45: : bofe7^ - K7.;i/-y 

[0 0 2 3] Lfr&\ZZ\(b'm®mt. 05 (c) , 
(d) ICjjVfJ^C, fflftVUvt* 1 2©D7l/^;i/ 

i/ObfribyW i/^;b^©^bi y t>A t ewati* * 

7tC3tlTWg>. -?•©£#>, *>f>y^ SW2, SW3tt 
SW3-*SW2©^C^->$tl5fc«), ^41-^>7^- 
K7.;i/- /* -Y Xtt-9->7U >^*C 1 ©smmEtcfr 
#vfoe>i*-jfci:fcy, 7^- K^;i/-y>fXicj:s^ 
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2 ©/ W e> □ 7 i//<;i//\©3Ef tfc, few* □ >y 

1 ©^W l/^W^D 1 ? U^;i/^.©^jbJ: U =fo A 
tfe*W3in*J:-5fCS*iT^*. o*y, T^y^SW 
3-»SW2©KSfC*7l-«J:^JCSnTV^*^ 7^>y 

?- s w 3 7 («£iWEl*7) offiiz 7 -f - Kx;i/- 

^XtfSffiLTfcy-KNl, N2, N3ttftfC^9 

-ST-fe y ^^^©^«^v \ «,t, ®mtu 

10 ^y ^ ^ l 2 ©a 7 K>I/fr £>A-f l/KjlswMit&^J 
e> □ 7 i/^;u^©3Efb*>ft!fW^ D'^HU 

yAt£tfji*lT^TJK. ftil^D^y^^ 1 2liftll^I 
[0 0 2 5] ^Wa^feSSrfltS-tSfeat), S/^aU- 

i/3>&iiifeLfeo 0i©niiB&tcfevNT, smw± (A 

GND) 5:2. IV, SgSC 1 tC 2<Dkt% 1 : 2 
U A*mE3.3V, 2.7V, 2.1V, 1.5V, 
0.9VtCO^T, IMP'^* 1 1~# 2 2&H6 
20 (A), (B) , (C) K;iaH\k7fc#>f5>^C$5£ 

fe, H6lcfc^T, (A) tt#38J3©*>fS>^ 

(B) tttfefe (#^^6-9 14 19) ©#-f 5>^7\ 

(C) « (B) K«v^T^>fy^*>*-f$>y«:a^ 
*££5£©;£ft'vf 6> Ufe^^©^-f ^ >yt-feS 0 

[0 0 2 6] i/$rtl/-J/a>fflil8St4, A7J«ffi3. 

3 V~0 . 9 V© 5 *T©^^©^iM^M9-7> h 
W (A) T-&0. 5mV, (B) T'liO. 7raV, 

(C) Tt±5. lmVll&ofc. ^tliy, (A) , 
30 (B) ©ra(CA^^Sv^i^<^ ; fo^TmfT'&S 
^ (C) iZ&\,\T*£<£i£LZ^Z>mffimT'g 

-So (b) h (o it. TsAvi-xy Witowmz 

□ >y^7©5z*>±y) ©*W KyVftW&K *?*?W<v% 

t^w 7#k©^^^ ^> ^ n v 7 *%±m 
mzMm2i£z>zt&ffifrTMmr>&z>. o*y, ?u 

(B) ©<kotc|S^$tiT^-2)^ctt, 
i:llbBD^©^^5>W (C) ©ieiic^o 
T, H»©«ft«HSTUTb*e>ifc«%»#Ab*i 
40 -g> 0 feL ^<i: : bi'n-y^|g4lllg&m, ffiW^ 
n-y7©#-f (A) tC^-T^-T 5 >yiCfgj£L 
Tfe<©3^Av\ RJ:©tRft*^e>, ^9^+1 
2i:*22©^ll, <p 2 1 iC*ftSji@*A t te, ^ 

□ >y b < tt^ □ y 9 Xtmpfrbl&n* 
T°<D9 D «y irSBieil8ffl»*«&o* J: y fc^F** < 
3fc6J:7»C«SbTfc<©««a*bV^ Atttffi|^tf>f 

^ ©j: e> tj&mmort- vw&wv&m bx 

[0 0 2 7] ®3 tt. *«WjW|fflS*lfeiSlfrat^!^ 
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ffimtuvt #2 2, /#2 2lC«fcoT£fc7>fyf- 
SW2#WW?Dy*# 1 2, /# 1 2{Cj:oTW?- 5 

7^y^SWl#MiP7ny?# 1 2, /#12tCj:o 
T£fc;M'y5 1 SW2#«£ny?# 2 2, /#2 2 

K«fcoT-eft-e*i*> ■ *72nz&$izzftx^z& 

(DJTQZb&o WHftVUvt '# 1 1~# 2 2(D%4$.y 

[0 0 2 8] 04tCliH3ffl^>f v^K*ArA$/*EB& 

SWl~SW4©^#^£tlT^£. B5lCfcWt, 

TOT 1 efifctfWW* a «y * # 2 1 , *22 
;k #11, # 1 2#0-7l/Ol4C$*lT, 7-fyf-S 
Wl~SW4tiU EI4 (a) \ZB1-£0&tfmiZ2ft 
5. rtllCioT, -9->7°U>^*Cl©M^-7-^7 
^□^*5>FAGNDtC^$tlT, £*Cl©*flf 

[0 0 2 9] a^JBIBIT 2 n V * # 1 

1, H2*VWK;k #2 1, # 2 2#n#W<;i< 
fCStlT, 7>-r^f L SWl~SW4«H4 (b) tC^f 

^©•fiW5Cfc«ffiW*>7'U >^*C 1 £itM 
#g*C 2 (C^mS tlTtf ^7 > X\Z J; Zffifimttffi 

[0 0 3 0] ®IB8t£l!B&©*&, ff»&3©«, ^ 
^7fSWl, SW3©*>, *-7Q>&4Ky*rzib 
&o A^-yfSWl, SW3^>1--5il 

£, 7-f <yf-SW3-»SWl©JWT?&riti. 7 — FN 

2, N3ti, ns<aTfe*;^i-S7-f-Kx;i/-y>f 
fes i:, y- kn i ©mdsaw^ac i &*m,t / - 

FN 2 IZ&b o fcft. y - FN 2 1 N 3 *l£ fe 

ft, «E«#tt«:fcofc7-r - F7;i/- J4Xim&& 

\zimznxL$L*). 

[0 0 3 1] 7x-f 'VfSWl, SW3A^7tS 

7-f ^^SW3-»SWl©«rC*^tlH y — FN 

2fcN3ttn«fi7f»y, ^4-fS7>r-F7;i/-y>f 
xtt-jre&$. &tc, ^y^swi-»sw3®KRT 
^^swit^i-smE^s&^ofe 
7^-F7s;b-y>fX*\ g*cifc*>fy?-sw3S: 

^•lt y - fn 3 tc-eb y , my&mzmmnx l t 

tJ— / fh-7i^?,iet-5W1 > QW<1 7-7**.**. 
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ft, SW2 £ S W4 (D^?tlt)mz*y£tz&*7 LX 
fcSt£y - FN 3 \Z7 J - K7;i/- J -i X\Z J: « Jgffi i 

[0 0 3 2] ;*^M©J&*S^3S&tCfc^TH; 115 

KjS34vcn<5*-f s.yyoiruyt # l i~# 2 2& 
8Iir*$£i:Jcj:y» *nv* # l 2tt*©A>f 
©Mt#-f $ >yt)Q7 W*;w\©Sg{t*>f S 
Dy?#l 1 «fcy%At£tt5i*VT^£©T\ SW3-+ 
S W 1 L S W 3 -» S W 1 <Dmv*7t&tz 

10 ft, ^vfSWl, SW3^>1"5i:§t)^-7-rs 
i: £ 7 * - FTJb- y -f 7X J: SSBMIS© tf e> o § 

[0 0 3 3] ±MLr=.&o\z^y?-(Dm^y 

vzwifctzt, x4v*(D*yt*-7<m&mv\zt£ 
Z<DX\ %mzvuy>;&mtt&t~\ix% ^-F 

bx # 2 2©f^bytc7.-<^5 1 sw4i:iiiD^ny^# 

2 1&M^T ; fo&U # 2 2$:SW2i:SW4lCft®{C 
20 ffl^t^V^. 

[0 0 3 4] IH71C, *^C^S7>T K**^S/ 

[0 0 3 5] *-/^>7'y >d^!fflA/D3Qft»{±, 
«*fl3©Itcah5<^->f =^7 hi^>7'J (ft 

x-f v*&7 -m&t& ztizz-o ximmcm 
x - ^ > yw%&%>%> feft, $ e> (c^^ s /n *w 

[0 0 3 6] EI7^C^$4^TV^•52i^A-2§yA/D^ 
mtlii, j&f 6 1 & A* $ tltzTi- U ffimt>\ 1 * 

>7U >7*tff©-7-V y^Mf^ffiyjf-g^?:n-*;i/D/ 

A 6 0 4 TTi-D^cMLfetOh^^ofct, 
8td«6 0 lTllHB©7^D^S^S:*S&t*. «^ 

40 xz.<mfrt&tj£* mm>ivyy'vy>fmv> : T-Z£ 

(Dmf-Z&Z\-&-ot=.%i. mH5 6 0 2X2®E<D7i-a 

>m&*m&1r&o z\<7M$k*m'&s 0 3©n>Ai/- 
* T« Mf-tffi* S: SB? 6 2 «fc U#5 3 
fctfTg*. 6 0 5S5J:l>'6 0 6«^^IT-$>^o 07 
K:a%S*lTV^SKM»6 0 1 ililt^|6 0 5(DWim*% 
t*B»^9KM»6 0 2i:M^§6 0 6©mtgS:^t-& 

■VA°>>^ 6 0 8 S:iiAnbfcE8{C^-rJ:e>^llIS&^ffl^ 
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So 
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[07] ^^c^x-f^^K^r-vA^^iai^?:^- 
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